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destined to a complete internal collapse, and their ultimate
radii must be expected to become smaller than that of
Jupiter. Thus,, Jupiter represents geometrically the largest
piece of cooled matter that can in principle exist in the
universe; and the "dead Sun," in spite of its larger mass (or,
actually, precisely because of it), will have a diameter con-
siderably smaller than that of Jupiter, one comparable with
the diameter of the earth (see Figure 45).

THE MASS-RADIUS RELATIONSHIP OF COLLAPSED
BODIES

To find the exact values for the radii of collapsed stars in
their dependence upon their mass, rather complicated
mathematical calculations are, of course, necessary. Such
calculations must naturally take into account not only the
mass, but also the chemical constitution of the body in
question. For, as we have seen above, the gas pressure of
the crushed state of matter is given essentially by the num-
ber of free electrons resulting from the breaking down of
the atoms; and, on the other hand, the weight of the out-
side layers tending to compress the stellar body is deter-
mined by the masses of bare atomic nuclei formed in the
same process. Thus, the balance between these two oppos-
ing forces will essentially depend on the mass to be carried
by the pressure of each free electron, which will be differ-
ent for different chemical elements.

For example, in the case of pure hydrogen, there will be
one proton mass for each electron freed by the crushing
of the atoms, whereas, in the case of helium, two electrons
will have to carry a nucleus of mass 4, so that the mass per
electron will be twice as large for helium as in the case of
hydrogen. It is clear, therefore, that a collapsed star formed